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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: 

In the Preliminary Amendment, on p.2, the Applicant amended the Specification 
by inserting, as the first paragraph of the Specification, the continuity history to which 
the Applicant claims benefit under 35 USC § 120. The Examiner detected the following 
typographical and omission errors which should be corrected as follows: 

(a) Change "09/956,51 1" to -09/956,551-. 

(b) Insert -now U.S. Patent No. 6,625,037 B2- after the comma following 
"2001". 

Appropriate correction is required. 

Regarding the IDS Form PTO-1449 filed 15 October 2004 

2. PTO-1449 Ref. No. 8 is listed as "Japanese Office Action dated April 23, 2004." 
However, no such document has been scanned into IFW, made of record, or otherwise 
entered into the file. Accordingly, the Examiner has "lined-through" the above-cited 
entry. If the Applicant had intended to make this document of record, then the document 
should be submitted with Applicant's next communication with the Office or with 
Applicant's response to the present Office Action. 



3. 



Claim Objections 

Claim 52 is objected to because of the following informalities: 
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In Claim 52, there is no antecedent basis in base Claim 37 for "the conductive 
resin composition." However, there is antecedent basis in Claims 41 and 46. It appears 
that the Applicant had one of Claims 41 and 46 in mind as the claim from which Claim 
52 was to depend. Accordingly, Applicant needs to change the dependency of Claim 52 
from "37" to the appropriate claim (Claim 41 or 46) that provides the antecedent basis 
for "the conductive resin composition". 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claim 39 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. In 
Claim 39, the Applicant recites "wherein 70 wt % to 95 wt % of the mixture comprises 
the inorganic filler and the thermosetting resin." [Bold emphasis added]. There is no 
support in the disclosure for this limitation. However, there is support for wherein 70 wt 
%to95wt% of the mixture comprises the inorganic filler (see Specification, p. 18, lines 
10-14). Accordingly, this rejection may be overcome by simply deleting "and the 
thermosetting resin" in line 2 of Claim 39. 
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Rejections Based On Prior Art 

6. The following references were relied upon for the rejections hereinbelow: 
Kuritani et al. (JP05-299808 A) f Marrs (US 5,478,007) 
Kiyooka et al. (JP04-018787 A)* 

"^Submitted in IDS, filed 15 Oct 2004, and provided by the Applicant with a full 
English translation. 

^Submitted in IDS, 25 June 2003, and provided by the Applicant with only a 
partial English translation. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 37-39, 42-44, 46, 48, 49 and 51 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Kuritani et al. lExaminer's Note : The Examiner refers to the page 
and line numbers in the English translation of the above-cited Japanese document 
provided by the Applicant]. 

As to Claim 37, Kuritani et al. discloses, in Figs. 1a,c,d, a circuit component built- 
in module comprising: an insulating substrate 7 formed of a mixture comprising an 
inorganic filler and a thermosetting resin (p.6, lines 5-20); a plurality of wiring patterns 1 
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formed on at least one principal plane of the insulating substrate 7 (p.4, lines 30-33; p.5, 
lines 3-4 and 8-14); an active component 2 buried in the insulating substrate 7 and 
electrically connected to at least one of the wiring patterns 1 (Fig. 1c; p.5, lines 18-20); a 
passive component 2 buried in the insulating substrate 7 and electrically connected to at 
least one of the wiring patterns 1 (Fig. 1c; p.5, lines 18-22); wherein the active 
component is electrically connected to the passive component by the wiring patterns 1 
(Figs. 1c and d depict a high-density modular circuit; p.9, lines 2-6). 

As to Claim 38, Kuritani et al. further discloses an inner via (Fig. 1d) formed in 
the insulating substrate 7 and electrically connected to the wiring patterns 1 (Fig. 1d; 
p.6, lines 30-33). 

As to Claim 39, Kuritani et al. further discloses that 70 wt % to 95 wt % of the of 
the mixture comprises the inorganic filler (p.6, lines 22-25; p.7, lines 10-29). In the 
example on p.7, the mixture comprises 950/1 109 = 86 wt % of the mixture. 

As to Claim 42, Kuritapi et al. further discloses the circuit component 2 is 
shielded from external air by the insulating substrate 7. 

As to Claim 43, Kuritani et al. further discloses the thermosetting resin comprises 
at least one of an epoxy resin, a phenol resin and a cyanate resin (p.6, lines 5-10). 

As to Claim 44, Kuritani et al. further discloses the inorganic filler comprises at 
least one of Al 2 0 3 , AIN and Si0 2 (p.6, lines 15-19). 

As to Claim 46, Kuritani et al. further discloses the wiring patterns 1 comprise at 
least one of copper (p.5, lines 3-7) and a conductive resin composition (p.5, lines 30-32; 
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the connective material-conductive resin, in this case-becomes a part of the wiring 
pattern that interconnects the components 2). 

As to Claim 48, Kuritani et ah further discloses the circuit component 2 comprises 
at least one component selected from a chip resistor, a chip capacitor and a chip 
inductor (p.5, lines 18-22). 

As to Claim 49, Kuritani et al. further discloses the mixture further comprises at 
least one additive selected from a dispersant, a coloring agent, a coupling agent and a 
releasing agent (p.7, lines 10-29). 

As to Claim 51 , Kuritani et al. further discloses the active component comprises a 
semiconductor bare chip 2, and the semiconductor bare chip is flip-chip bonded onto 
the wiring pattern 1 (p.5, lines 32-35). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 0. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

11. Claims 45 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kuritani et al. 

As to Claim 45, Kuritani et al. discloses all the limitations of the claim except the 
limitation wherein an average particle diameter of the inorganic filler is 0.1 pm to 100 
pm. However. Kuritani et al. does teach that "the particle diameter of the fillers may be 
any one as long as they do not clog the gate of the molding die" (p.6, lines 20-22). 
Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to limit an average particle diameter for the filler to a range of 
diameters that does not clog the gate of the molding die, including the range of 
diameters from 0.1 pm to 100 pm. 

As to Claim 47: 

Kuritani et al. discloses forming a wiring pattern in the copper foil disposed on the 
surface of the insulating substrate 7, including an embodiment (p. 5, lines 8-10) wherein 
the copper foil is disposed on the entire side of the substrate (p.5, lines 3-10 and p. 8, 
lines 18-19). In the embodiment wherein the copper foil is disposed on the entire side of 
the substrate, the Examiner takes Official Notice that the subtractive process of etching 
is an old and well-known process for forming a circuit pattern, and it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to etch the 
copper foil after disposing it on the entire side of the substrate (p.5, lines 8-10) in order 
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to form the wiring pattern 1 (p.8, lines 18-19) that interconnects the active and passive 
components 2 on the insulating substrate 7. 

12. Claim 52 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kuritani 
et al. in view of Marrs. 

As to Claim 52 (the Examiner is assuming dependence from Claim 46 for 
referencing the antecedent "conductive resin composition"): 

I. Kuritani et al. discloses that the active and passive components may be 
connected to the wiring pattern 1 by a conductive paste but does not specify the 
composition of the paste (p.5, lines 30-32). 

II. Marrs discloses, in Figs. 5A and 8, connecting the active component 201 to a 
wiring pattern by a conductive resin 202, and that the conductive resin is an epoxy resin 
filled with silver particles (col.8: 55-62; col. 9: 8-13; col. 10: 1-4) for electrically connecting 
the active component 201 to the circuit substrate 501 . 

III. Since both Kuritani et al. and Marrs connect an active components to a wiring 
pattern on a circuit substrate using a conductive paste, the use of a conductive epoxy 
resin paste with silver particles, as taught by Marrs, would have been readily recognized 
in the pertinent art of Kuritani et al. as a useful conductive paste, for at least the reason 
that conductive resin pastes have a lower curing temperature than eutectic solder reflow 
temperatures 37%Sn/63%Pb solders (compare col.9: 35-51 and col. 10: 51-57), which 
would be a benefit for electrically connecting temperature-sensitive active components. 

IV. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the conductive paste of Kuritani et al. with the 
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silver particle filled conductive epoxy resin paste of Marrs et al. to effect reliable 
connection of the active component to the wiring pattern of Kuritani et al., as taught in 
Marrs. 

13. Claims 37-44, 46, 48 and 52 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kiyooka et al. in view of Kuritani et al. 

{Examiner's Note : The Examiner refers to the page and line numbers in the partial 
English translation of the above-cited document provided by the Applicant]. 
As to Claim 37: 

I. Kiyooka et al. discloses, in Figs. 1e and 2, a circuit component built-in module 
comprising: an insulating substrate (38, 46) formed of a thermosetting resin (36, 44) 
(p.1, final paragraph); a plurality of wiring patterns (37, 45) formed on at least one 
principal plane of the insulating substrate (the sentence bridging pp. 1-2; and p.2, lines 
1-10); an active component (33b,c, 42a, b) buried in the insulating substrate (38, 44) 
(Fig. 2; p.1, second paragraph, lines 1-5; p.2, first full paragraph, lines 1-5) and 
electrically connected to at least one of the wiring patterns (37, 45) (through jumper 
chips 34 and 43 and anisotropic material 47; Fig. 2 and first full paragraph, lines 5-15); a 
passive component 33a buried in the insulating substrate 38 (Fig. 2; p.1 , second 
paragraph, lines 1-5) and electrically connected to at least one of the wiring patterns 
(37, 45) (through jumper chips 34 and 43 and anisotropic material 47; Fig. 2 and first full 
paragraph, lines 5-15); wherein the active component (33b,c, 42a, b) is electrically 
connected to the passive component 33a by the wiring patterns (37, 45) (through 
jumper chips 34 and 43 and anisotropic material 47. 
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II. Kiyooka et al. does not appear to disclose (at least in the partial English 
translation provided by the Applicant) that insulating substrate (38, 46) is formed of a 
mixture comprising the thermosetting resin (36, 44) and an inorganic filler 

III. Kuritani et al. discloses an insulating substrate 7 formed of a mixture 
comprising a thermosetting resin (p.6, lines 5-10) and an inorganic filler that allows "the 
enhancement of thermal conductivity and the matching of thermal expansion of 
coefficient (CTE) with the inserted components" (p.6, lines 15-20). 

IV. Since Kiyooka et al. inserts components 33a, b,c and 42a,b into the substrate 
resin (36, 44), then the use of inorganic filler that enhances thermal conductivity and 
match CTE with that of the components in order to ensure reliable package 
performance, as taught by Kuritani et al., would have been readily recognized in the 
component package of Kiyooka et al. for performing the same functions. 

V. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to add an inorganic filler to the thermosetting resin of 
Kiyooka et al. in order to enhance thermal conductivity for drawing heat away from the 
embedded components, and to match the CTE of the thermosetting resin with that of 
the components to ensure the integrity and reliability of the component connections 
through the heat cycles of operation in the package of Kiyooka et al., as taught by 
Kuritani et al. 

As to Claim 38, modified Kiyooka et al. further discloses an inner via 55 formed in 
the resin 36 that forms the insulating substrate 38 and electrically connected to the 
wiring patterns (37, 45) (Figs. 6b,c; p.3, final paragraph, lines 5-11). 
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As to Claim 39: 

I. Kiyooka et al., as modified by Kuritani et al., teaches an insulating substrate 
formed of a mixture comprising a thermosetting resin combined with an inorganic filler 
that enhances thermal conductivity of the resin and modifies the CTE of the resin so 
that it matches that of the components in order to ensure reliable package performance. 

II. Kuritani et al. further teaches that 70 wt % to 95 wt % of the mixture comprises 
the inorganic filler (p.6, lines 22-25; p.7, lines 10-29)--in the example on p.7, the mixture 
comprises 950/1 109 = 86 wt % of the mixture-in order to obtain the above-cited 
properties of the resin with filler. 

III. Therefore, it would have been obvious to one of ordinary skill in the art at the 

% time the invention was made to further modify the use of inorganic filler with the resin by 
formulating the mixture such that 70 wt % to 95 wt % of the mixture comprises the 
inorganic filler in order to enhance the thermal conductivity of the resin and modify the 
CTE of the resin so that it matches that of the components to ensure reliable package 
performance. 

As to Claim 40, modified Kiyooka et al. further discloses the wiring patterns (37, 
45) are formed on the principal plane and in an internal portion of the insulating 
substrate (Figs. 1e and 2; the sentence bridging pp. 1-2 and p.2, lines 6-10). 

As to Claim 41 , modified Kiyooka et al. further discloses the inner via 55 is 
formed of a conductive resin composition 56 (p.3, final paragraph, lines 7-1 1 ). 
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As to Claim 42, modified Kiyooka et al. further discloses, in Fig. 2, the circuit 
component (33a, b,c and 42a,b) is shielded from external air by the insulating substrate 
(38, 46). 

As to Claim 43, modified Kiyooka et al. further discloses the thermosetting resin 
(36, 44) comprises an epoxy resin (p.1, final paragraph, lines 1-5; p.2, first full 
paragraph, lines 1-5). 

As to Claim 44, Kiyooka et al., as already modified by Kuritani et al. (base Claim 
37), discloses that the inorganic filler is one of Al 2 0 3 , AIN and Si02 (Kuritani, p.6, lines 
15-19). 

As to Claim 46, modified Kiyooka et al. further discloses the wiring patterns (37, 
45) comprise a conductive resin composition (the sentence bridging pp. 1-2 and p.2, 
lines 6-10). 

As to Claim 48, modified Kiyooka et al. further discloses the at least one 
component 33a is a passive component (either a capacitor, resistor or inductor; see 
Figs. 2 and 9). 

As to Claim 52 (depending from either of Claims 41 and 46 which provide the 
antecedent basis for "the conductive resin composition"): 

I. Modified Kiyooka et al. discloses that the conductive resin composition 
comprises silver particles (the sentence bridging pp. 1-2 and p.3, final paragraph, lines 
7-11). 

II. Since modified Kiyooka et al. already uses an epoxy resin (36, 44) for the 
insulating substrate (38, 46) (p.1, final paragraph, lines 1-5), then the use of an epoxy 
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resin as the resin component of the conductive resin would have been readily 
recognized in the pertinent art of Kiyooka et al., at least because the material similarity 
between the epoxy resin of the insulating substrate and an epoxy resin for the 
conductive resin would facilitate CTE matching of the via filler 56 and wiring patterns 
(37, 45), with the insulating material (36, 44) of the insulating substrate (38, 46), thus 
enhancing package reliability during operational heat cycles. 

III. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to also use an epoxy resin as the resin component in the 
conductive resin composition 56 in the via, as well as in the conductive resin 
composition used for the wiring patterns (37, 45), in Kiyooka et al. for at least the 
purpose of enhancing package reliability during operation. 

Allowable Subject Matter 

14. Claim 50 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

1 5. The following is a statement of reasons for the indication of allowable subject 
matter: 

As to Claim 50, patentability resides in the limitation wherein the insulating 
substrate has the combination of a coefficient of linear expansion of 8 ppm/°C to 20 
ppm/°C and a heat conductivity of 1W/mK to 10W/mK, in combination with the other 
limitations of the claim. 
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16. As allowable subject matter has been indicated, applicant's reply must either 
comply with all formal requirements or specifically traverse each requirement not 
complied with. See 37 CFR 1.1 1 1(b) and MPEP § 707.07(a). 

Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Tokuno (US 5,869,886) discloses a conductive epoxy resin 8 for electrically 
connecting a semiconductor chip 1 to a ground pattern 7 on a circuit substrate 6, 
wherein the conductive epoxy resin 8 comprises metal particles selected from the group 
consisting of silver, copper, palladium, silver palladium (col. 3: 27-35; col.4: 39-50; col. 5: 
52-54). 

18. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B. Vigushin whose telephone number is 571-272- 
1936. The examiner can normally be reached on 8:30AM-5:00PM Mo-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamand Cuneo can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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Primary Examiner 
Art Unit 2841 
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